Bovine arterial smooth muscle cells synthesize two functionally different proteoheparan sulfate species.
Cultured arterial smooth muscle cells synthesize two proteoheparan sulfate species. One is found associated with the cells, whereas the other is excreted into the medium. The two proteoheparan sulfates have similar hydrodynamic sizes but differ in the Mr of their core proteins. The cell-associated proteoheparan sulfate has a Mr of 92,000 while that of soluble proteoheparan sulfate is 38,000. The cell-associated and the soluble proteoheparan sulfate species differ in their ability to suppress the proliferation of smooth muscle cells. When added to the culture medium 2-5 micrograms/ml of the cell-associated and 20-25 micrograms/ml of the soluble proteoheparan sulfate species inhibit the growth of smooth muscle cells half maximally. The antiproliferative potency of both species resides in the heparan sulfate chains. Commercially available heparin has no antiproliferative effect and is not able to prevent the antiproliferative action of cellular heparan sulfate. In contrast to heparin, none of the heparan sulfate preparations has anticoagulant activity. Smooth muscle cells endocytose the soluble heparan sulfate at a rate three to four times higher than that of the cell-associated heparan sulfate. The data suggest that the cell-associated and the soluble proteoheparan sulfate species are separate and possibly genetically distinct molecules. Furthermore, the structural determinants for antiproliferative activity and the recognition sites for endocytotic uptake appear to be different.